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ABSTRACT
Erythroderma is a medical condition characterized by
inflammation involving skin over 90% of the body’s surface area. This
condition can result in high mortality rate and many systemic
complications including fluid and electrolyte imbalance, infections,
thermoregulatory disturbance and high output cardiac failure. In
Thailand, limited data have been reported in the literature.
This study aims to investigate epidemiologic, clinical and
histologic data relevant to etiologies of erythroderma among adults.
We performed a retrospective study among all patients
acquiring erythroderma, aged above 16 years and visiting at the
Division of Dermatology, Department of Internal Medicine,
Phramongkutklao Hospital, Thailand from January 2015 to December
2019. The following data were recorded: personal data, medical
history, clinical manifestations, histopathologic results, possible
etiologies, laboratory profiles, treatment methods and outcomes.
During the 5-year study, 35 patients with erythroderma were
collected. Men outnumbered women 6:1 (30 men and 5 women). The
age of these patients ranged from 18-90 with mean age of 66.4
years. Idiopathic was the predominant etiology with 20/35 cases
(57.1%), followed by drug eruption (17.1%). Herbal medicine
(33.3%) and spironolactone (33.3%) were the most implicated drugs.
Pre-existing skin diseases were observed including psoriasis (17.1%),
pityriasis rubra pilaris (2.8%) and malignancy associated
erythroderma (2.8%). Epidermal spongiosis was the most common
histological feature observed in all etiologies (85.7%), (p=0.029).
Complete clearance was obtained in 15/35 (42.8%). Death 2/35
(5.6%) occurred in one patient with drug reaction and one patient
with pemphigus vulgaris associated erythroderma complicated with
sepsis.
Although data are limited, erythroderma remains a serious
condition effecting quality of life of patients. Our study demonstrated
further epidemiology, etiologies and clinicopathologic information of
erythroderma among Thai patients.
Key words- Erythroderma, exfoliative dermatitis, adult
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Introduction
Erythroderma is a medical condition
characterized by inflammation involving skin over
90% of the body’s surface area. This condition can
result in high mortality rate and many systemic
complications including fluid and electrolyte
imbalance, infections, thermoregulatory disturbance
and high output cardiac failure.1, 2 Regarding
epidemiology, erythroderma is presented in 0.44%
of all dermatosis case,.3 and mean age of onset was
54.4 years with a 1.5:1 male to female ratio.3, 4
Fever, anemia and hypoalbuminemia,
leading to high output cardiac failure, usually
appear among patients with erythroderma. a A
small number of patients with erythroderma have
secondary infections or septicemia. The diversified
etiologies of erythroderma constitute a challenge
for dermatologists to investigate, diagnose and
facilitate management to their patients.3 The
etiologies include pre-existing skin diseases, druginduced, malignant associated and idiopathic
conditions.3 In general, drug-induced erythroderma
commonly results from carbamazepine, allopurinol
and beta-lactam antibiotics.3, 4
The treatment depends on underlying
diseases. Initial management comprises correcting
fluid and electrolyte imbalances, preventing
hypothermia and managing nutrition status.5
Therefore, clinical history, physical
examination and histologic features represent a
fundamental aid to diagnose its etiologies. The
selection of treatment modalities depend on
etiology and clinical manifestation. To date, little
literature is available concerning erythroderma in
Thai populations. This study aims to investigate
epidemiologic, clinical and histologic data relevant
to etiologies of erythroderma among adults visiting
our dermatology division in Phramongkutklao
Hospital, Bangkok, Thailand.
Materials and Methods
We performed a retrospective study
among all patients acquiring erythroderma, aged
above 16 years and visiting the Division of
Dermatology, Department of Internal Medicine,
Phramongkutklao Hospital, Bangkok, Thailand from
January 2015 to December 2019. The following
data were recorded: personal data, medical
history, clinical manifestations, histopathologic
results, possible etiologies, laboratory profiles,
treatment methods and outcomes.
Erythroderma was defined as patients with
erythema involving more than 90% of body surface

area. Laboratory investigations included basic
laboratory investigations (complete blood count
(CBC), liver and renal function tests), malignancy
investigations which including chest radiographies,
ultrasound abdomen and/or computerized
tomography. Skin biopsies were taken in all
patients with erythroderma and evaluated by
dermatopathologists. The histopathologic features
included epidermal and dermal abnormalities and
inflammatory cells infiltration in the dermis.
Data were analyzed using SPSS®
(Statistical Package for Social Sciences, Version 26,
IBM Inc., USA). Statistical significance was
considered as p <0.05. We analyzed the data
using Chi-square test determining relationships.
Results
During the 5-year study, 35 patients with
erythroderma were enrolled. Men outnumbered
women by 6:1 (30 men and 5 women). The age of
onset ranged from 18 to 90 years with mean age
of 66.4 years. Duration of erythroderma at a mean
of 30.5 days (ranges: 7-183 days) with shorter
duration was observed in the case of drug induced
erythroderma and longer periods with idiopathic
erythroderma.
According to medical history, 27 patients
(77%) had metabolic syndrome including
hypertension, dyslipidemia and diabetic mellitus.
Hematologic conditions were also observed
including myelodysplastic syndrome (MDS) (n=1)
and hyper eosinophilic syndrome (n=1). Four
patients (11.4%) had previous dermatoses
conditions: psoriasis (3 patients) and vitiligo (1
patient).
According to extracutaneous symptoms,
fever was significantly observed in pemphigus
vulgaris related erythroderma (1/1; 100%) due to
complication from sepsis (p = 0.018). Eight patients
(22.8%) had fever found in the psoriasis (3/6;
50%), drug reaction (1/6; 16.6%) and idiopathic
groups (3/20; 15%)
Significant weight loss was presented
among seven patient (20%) found in one patient in
both psoriasis (1/6; 16.6%) and drug reaction
(1/6; 16.6%) groups followed by idiopathic group
(3/20; 15%). Malignancy associated erythroderma
and pemphigus vulgaris related erythroderma
were significantly related to weight loss (p =
0.012). Two patients (2/20; 10%) in the idiopathic
group presented lymphadenopathy.
Possible etiologies among our patients are
shown in Figure 1 and Table 1
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Etiology
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(45%)
Oral retinoid:1
(5%)
Oral
Methotrexate:2
(10%)
Phototherapy:6
(30%)
Outcome

LF:4 (20%)
Clearance:13
(65%)
Remission:1 (5%)
NR:1 (5%)

Relapse

1 (5%)

4 (66.6%)
- (-)
Oral
Oral
retinoid:- (-) retinoid:5
Oral
(83.3%)
Methotrexate Oral
:- (-)
Methotrexate
Phototherapy:- :2 (33.3%)
(-)
Phototherapy:
- (-)
LF:2 (33.3%) LF:2 (33.33)
Clearance:1 Clearance:1
(16.6%)
(16.6)
Remission:2
Remission:3
(33.3%)
(50%)
NR:NR:0
0

Death

0

1 (16.6%)

0

1 (100%)
Oral
retinoid:1
(100%)
Oral
Methotrexate
:1 (100%)
Phototherapy:
1 (100%)
LF:Clearance:Remission:1
(100%)
NR:-

- (-)
Oral
retinoid:- ()
Oral
Methotrexate
- (-)
Phototherapy:
- (-)
LF:Clearance:Remission:1
(100%)
NR:-

0

0

1 (100%)
15 (42.8%)
Oral
Oral
retinoid:- (-) retinoid:7
Oral
(20%)
Methotrexate Oral
: - (-)
Methotrexate
Phototherapy:- :5 (14.2%)
(-)
Phototherapy:
7 (20%)
LF:LF:8 (22.8%)
Clearance:Clearance:15
Remission:(42.8%)
NR:Remission:8
(22.8%)
NR:1 (2.8%)
0
1 (2.8%)

0

0

1 (16.6%)

2 (5.6%)

Table 1 Epidemiology, clinical and laboratory results of patients with erythroderma (LF; lost to follow-up,
NR: no response)
Idiopathic
erythroderma
was
the
predominant etiology with 20/35 cases (57.1%),
followed by drug eruption and pre-existing skin
diseases and shown in Figure 1. Interestingly, mean

age in each etiology revealed a similar range from
53.8 to 78 years. Males were predominantly
observed in almost all etiologies.

Figure 1 Etiologies of erythroderma
Drug eruption had a shorter duration of
erythroderma compared with other groups. The
relationship
between
drug
intake
and
erythroderma was established from the history of
drug consumption during onset of erythroderma and

clinical improvement after withdrawing the
suspected drug.
Culprit drugs (Figure 2) were as follows:
herbal medicines in two cases (33.3%),
spironolactone in two cases (33.3%), radiocontrast
media in one case (16.6%) and ceftriaxone in one
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case (16.6%). In these group, three patients
presented renal failure (3/6; 50%) and two

patients had peripheral blood eosinophilia (2/6;
33.3%).

Figure 2 Culprit drugs in erythroderma from drug eruption
Pre-existing skin diseases among our
patients included psoriasis (6/35; 17.1%), pityriasis
rubra pilaris (1/35; 2.8%) and pemphigus vulgaris
(1/35; 2.8%). Psoriasis was the third predominant
etiology with youngest age of onset (53.5)
compared with those of other groups.
Laboratory abnormalities were found
among 27 patients (27/35; 77.1%) as shown in
Table 1. Eosinophilia was the most common finding
(31.4%) in all groups of erythrodermas.
Interestingly, eosinophilia presented in idiopathic
erythroderma (8/20; 40%) greater than that in the
drug reaction group (2/6; 33%). Nine patients
(9/35; 25.8%) presented with leukocytosis found in
the psoriasis group (3/6; 50%), idiopathic
erythroderma (1/20; 5%), pityriasis rubra pilaris
(1/1; 100%) and pemphigus vulgaris groups (1/1;
100%), respectively. Hepatitis defined as increase
of aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) presented among 14.2%
(5/35; 14.2%) of the patients, mostly observed in
the psoriasis group (2/6; 33.3%) follow by drug
reaction (1/6; 16.6%) and idiopathic erythroderma
(1/20; 5%) groups, respectively. Renal failure
(5/35; 14.2%) and anemia (4/35; 11%) also
presented as shown in Table 1.
Hepatitis
was
found
significantly
associated with pemphigus vulgaris in a related
case of erythroderma (p = 0.018). No other cause
of erythroderma was significantly associated with

any of the remaining laboratory abnormalities
including anemia, leukocytosis or renal failure.
In our study, one case with malignancy
(hepatocellular
carcinoma)
associated
erythroderma was identified. This case was a 60year-old male patient presenting significant weight
loss and erythroderma. Further investigation
including CT whole abdomen revealed liver mass,
later reported as hepatocellular carcinoma.
Cutaneous biopsy was performed in all 35
patients. The most common histologic feature
observed in erythroderma was epidermal
spongiosis (31/35; 86%) and superficial
perivascular infiltration (35/35; 100%). Seven
cases (7/35; 20%) presented deep perivascular
inflammatory cells infiltration. Predominant
inflammatory cells infiltration were lymphocytes
(22/35; 62.8%) followed by lymphocytes with
eosinophils (8/35; 22.8%).
Regarding the idiopathic subgroup,
epidermal spongiosis (19/20; 95%) was the most
common histopathologic finding, follow by
orthokeratosis (15/20; 75%) and parakeratosis
(6/20; 30%). We also observed superficial
perivascular infiltration with lymphocytes (20/20;
100%) followed by superficial perivascular
infiltration with eosinophil (5/20; 25%). Other
histopathologic features are shown in Table 2.
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Final etiologies of erythroderma
Idiopathi Drug
Psoriasi
c
eruption
s

Malignanc
y (HCC)

Pemphigu
s vulgaris

N
Orthokeratosis

20
15 (75%)

6
3 (50%)

1
1 (100%)

1
1 (100%)

Pityriasis
rubra
pilaris
1
1 (100%)

Parakeratosis

5 (25%)

3 (50%)

0 (0%)

0 (0%)

1 (100%)

0.393

Spongiosis

19 (95%)

1 (100%)

1 (100%)

0 (0%)

0.029*

Psoriasiform
Atrophic

5 (25%)
1 (5%)

4
(66.7%)
3 (50%)
0 (0%)

0 (0%)
0 (0%)

0 (0%)
0 (0%)

1 (100%)
0 (0%)

0.185
0.32

Necrotic keratinocyte

2 (10%)

0 (0%)

0 (0%)

1 (100%)

0 (0%)

0.11

Interface change
Intraepidermal separation
Subepidermal separation
Superficial Perivascular
infiltration

0 (0%)
1 (5%)
0 (0%)
20
(100%)

0 (0%)
0 (0%)
0 (0%)
6
(100%)

0 (0%)
0 (0%)
0 (0%)
1 (100%)

0 (0%)
0 (0%)
0 (0%)
1 (100%)

0 (0%)
0 (0%)
0 (0%)
1 (100%)

N/A
0.979
N/A
1

Deep Perivascular
infiltration
Superficial and Deep
Perivascular infiltration
Interstitial infiltration

4 (20%)

1
(16.7%)
1
(16.7%)
2
(33.3%)

0 (0%)

1 (100%)

0 (0%)

0.469

0 (0%)

1 (100%)

0 (0%)

0.469

0 (0%)

1 (100%)

0 (0%)

0.546

3 (50%)

1 (100%)

0 (0%)

1 (100%)

0.051

2
(33.3%)
1
(16.7%)
0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)
0 (0%)

0 (0%)
0 (0%)

1 (100%)
0 (0%)

0 (0%)
0 (0%)

0 (0%)
1
(16.7%)
0 (0%)

0 (0%)
0 (0%)

0 (0%)
1 (100%)

0 (0%)
0 (0%)

N/A
0.475

0 (0%)

0 (0%)

0 (0%)

0.979

Histologic features

4 (20%)
5 (25%)

6
5
(83.3%)
1
(16.7%)
6 (100%)
0 (0%)
2
(33.3%)
1
(16.7%)
0 (0%)
0 (0%)
0 (0%)
6 (100%)
1
(16.7%)
1
(16.7%)
1
(16.7%)

Predominant inflammatory cell infiltration
Lymphocytes
13 (65%) 4
(66.7%)
Lymphocytes, Eosinophils
4 (20%)
2
(33.3%)
Lymphocytes, Eosinophils,
0 (0%)
0 (0%)
Neutrophils
Lymphocytes, Histiocytes,
1 (5%)
0 (0%)
Plasma cells
Lymphocytes, Plasma cells
0 (0%)
0 (0%)
Lymphocytes, Plasma cells,
1 (5%)
0 (0%)
Eosinophils
Atypical lymphocytes
0 (0%)
0 (0%)
Exocytosis
7 (35%)
1
(16.7%)
Epidermotrophism
1 (5%)
0 (0%)

pvalue
0.676

Table 2 Relationship between etiologies and histopathologic features among patients with erythroderma
(HCC; Hepatocellular carcinoma)
Concerning drug reaction, the most common
histopathologic feature was spongiosis of the
epidermis (6/6; 100%) one case (1/6; 16.6%) had
necrotic keratinocytes. The presence of superficial
perivascular infiltration with lymphocytes was
observed among all patients (6/6; 100%).
Superficial perivascular infiltration with eosinophils
(2/6; 33.3%) was found in fewer numbers.
Regarding psoriasis, the histopathologic
features were the presence of epidermal spongiosis
(4/6; 66%) and psoriasiform epidermis (3/6; 50%)

followed by diffuse parakeratosis (3/6; 50%).
Superficial
perivascular
infiltration
with
lymphocytes (6/6; 100%) was the most common
presentation, followed by superficial perivascular
infiltration with eosinophils (3/6; 50%) and
neutrophils (1/6; 16.6%).
Histopathology of one patient presenting
malignancy associated erythroderma showed
orthokeratosis,
epidermal
spongiosis
with
superficial
perivascular
infiltration
with
predominant lymphocytes.
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The remaining patients whose clinical signs
suggested a diagnosis of pityriasis rubra pilaris and
pemphigus vulgaris were correlated with
histopathologic results.
We further investigated the correlation
between etiologies and specific histopathology
features. The Chi-square test demonstrated the
significant association in epidermal spongiosis and
idiopathic erythroderma (p = 0.029). Other specific
histopathology features failed to represent the
relationship to all etiologies of erythroderma in this
study (p > 0.05) as shown in Table 2.
Topical treatment was obtained in all
patients with erythroderma, while systemic
treatment was observed among 22/35 patients
(62.8%). The systemic treatments included oral
prednisolone, oral retinoid and methotrexate as
shown in Table 1.
Complete clearance was obtained among
15/35 (42.8%) patients, while 8/35 (22.8%)

patients were in remission and 8/35 (22.8%)
patients were lost to follow-up. One case in the
idiopathic group experienced relapse. Death was
found among 2/35 (5.6%) patients occurring in one
patient with drug reaction and one patient with
pemphigus vulgaris associated erythroderma
complicated with sepsis.
Discussion
We collected 35 cases over a 5-year
period. In this study, the annual incident of
erythroderma was 7 cases yearly. Compared with
related studies, hospital incidence varies from 4.9
cases yearly in Thailand6 to 9.4 cases yearly in the
Netherlands.7
In our study, median age of onset among
patients with erythroderma was 66.4 years. Males
predominated more than females similar to related
literature and corresponding to high sample sized
studies in Singapore8 and Brazil.9

Country

Author(s), year

Number

Age of onset

Thailand
Thailand

Our study
Leenutaphong et al.,
19996
Akhyani et al.,
200510
Tan et al., 20148
Miyashiro et al.,
20209

35
49

66.4
51.7

Male : Female
ratio
6:1
2:1

97

46.2

1.85 : 1

225
309

66
57

3:1
2.2 : 1

Iran
Singapore
Brazil

Table 3 Demographic data of our study compare to other studies.
The etiologies of erythroderma in our study
compared with those of other studies are shown in
Table 4. In our study, idiopathic etiology was the
main cause of erythroderma. This was in contrast
with other reports where the predominant
Country

Author(s),
year

N

Idiopathic
(%)

etiologies were drug reaction and pre-existing
dermatosis. (4, 6, 7) The diversified etiologies in
erythroderma were related to genetic, geographic
and cultural factors in each country and period of
each study.
Drug
reaction
(%)

Pre-existing
dermatosis
(%)

Malignancies
(%)

Thailand

Our study

35

57

17

23

3

Thailand

Leenutaphong
et al., 1999(4)

49

33

39

26

2

Singapore

Tan et al.,
2014(6)

225

14.2

10.7

68.9

4

Brazil

Miyashiro et
al., 2020(7)

309

16.8

12.3

53

17.8

Table 4 Comparison of related studies for erythroderma etiology
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In our study, drug-induced erythroderma exhibited
the shortest duration of onset and shorter
hospitalization times compare with other etiologies.
Similar to a related study, César A, et al. showed
the result of drug-induced erythroderma tended to
be more sudden and resulted in faster resolution
than other etiologies.4
The culprit drugs varied between studies
and appeared to be correlate with countries, time
periods and cultures.11 In our study, herbal medicine
and diuretic agents were the most common
causative drugs compared with antibiotics and
anticonvulsants which were predominantly observed
in related studies from Thailand.6
In our study, psoriasis was the majority
cause of pre-existing dermatosis induce
erythroderma.
Related studies indicated that
erythrodermic psoriasis may result from long
standing and poorly controlled disease.10,11
Like findings of many other reports,
extracutaneous symptoms of erythroderma
including fever and pruritus were nonspecific.3, 11
Surprisingly, we found a lower percentage of
lymphadenopathies compared with related
studies.3, 10, 11
In
related
literature,
lymphadenopathies correlated with cutaneous Tcell lymphoma (CTCL),4 contrasting with our study
indicating no case of CTCL. This may be explain the
fewer number of lymphadenopathies in our study.
In addition, lymphadenopathy among our patients
resolved after treatment of erythroderma and no
recurrence was found in the follow-up period. For
these reasons, we did not perform lymph node
biopsy among these patients. Furthermore, we also
observed significant weight loss in pemphigus
vulgaris related to erythroderma resulting from
extensive loss of epidermal barrier function,
leading to loss of body fluid and malnutrition.12
Liver enzyme alteration was significantly
observed in pemphigus vulgaris related
erythroderma, suspected from high dose
corticosteroid
therapy.
Related
studies
demonstrated that high dose corticosteroid therapy
in pemphigus vulgaris may trigger immunoallergic
liver injury.13, 14 Although other possible causes of
liver enzyme alteration including viral hepatitis
infection or alcoholic hepatis were ruled out, our
study did not perform liver biopsy to identify the
exact cause of liver injury.
Other laboratory abnormalities did not
provide significant information correlated to any
etiologies as well as in others.15 In our study,
anemia, leukocytosis, eosinophilia and renal failure
were commonly found in erythroderma unspecific to
any etiologies. No relationship was found between

eosinophilia and drug-induced erythroderma. The
related literature also suggested that eosinophilia
and leukocytosis resulted from the inflammation
process without significance.6
Studies reported that skin biopsies
contributed a helpful diagnostic tool to identify final
etiologies of erythroderma. The accuracy of
histopathology ranged from 25 to 40%.6,9 Our
study demonstrated that histologic diagnosis was
helpful in establishing a final etiology of
erythroderma at 22.8% similar to a related study
from Thailand.6 Histopathologic results of
erythroderma were usually nonspecific dermatitis
including spongiosis or psoriasiform dermatitis
without any association to its etiology.6 Interestingly,
our study demonstrated that epidermal spongiosis
with superficial perivascular infiltration of
lymphocytes indicated a significant association to
idiopathic erythroderma (p <0.05).
Although most histopathologic features are
nonspecific and the final diagnosis can be made
mainly by history and clinical manifestations, skin
biopsy in erythroderma remains important to
exclude other serious diseases such as CTCL.
Moreover, we observed dermal eosinophils
infiltration in 50% of specimens of erythrodermic
psoriasis. Compared with prior reports, dermal
eosinophils were demonstrated 18 and 49% of skin
biopsies
among
patients
with
psoriasis.
Nevertheless, dermal eosinophils in psoriasis exhibit
fewer number and may be coexisting with allergic
contact or atopic dermatitis.16,17
Additionally, Moy AP et al. found that all
cases of erythrodermic psoriasis exhibited dermal
eosinophils.18
These could be explained in that by
eosinophils may provide inflammatory signals to
accelerate the pathogenesis of psoriasis.
Eosinophilic cell line EoL-1 can secrete inflammatory
mediators inducing neutrophil activation upon
ligation with the toll-like receptor 7 (TLR7) agonist
developing psoriatic inflammation.19
Similar to related literature3, initial
management of erythroderma consists of nutritional
assessing, correcting fluid electrolyte imbalances
and preventing secondary infections. Concurrent to
specific treatment to each etiologic subtype of
erythroderma, symptomatic treatments including
topical corticosteroid, systemic corticosteroid and
immunosuppressive drugs provide beneficial
outcome in all etiologies.3
Most studies have reported favorable
prognosis with death proportion ranging between 1
and 3.8%.3,11 In our study, complete clearance was
obtained in 42.8% of patients mostly observed in
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idiopathic erythroderma, while 22.8% of patients
were in remission and 22.8% patients were lost to
follow-up. Death occurred in 5.6% of patient
experiencing complications from sepsis due to
immunosuppressive treatment strategy, not by
disease itself corresponding to a related study.3
Limitations encountered in this study
included retrospective design, small sample
population and missing patient’s information due to
incomplete medical records.

serious complications. Most clinical features and
laboratory abnormalities are nonspecific. Although
the etiologies were diverse and difficult to identify,
skin biopsy proved a helpful diagnostic tool.
Clinicopathologic
correlation
with
proper
investigation and close monitoring were required.
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Conclusion
Erythroderma is a medical condition
characterized by inflammation involving skin over
90% of the body surface area and may result in
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